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Foamed resin laminate sound insulation 

(57) The present Invention provides a foamed I resin 
Snate aou«d insulation board capable of riMj 

tons of shape, applicable place and ^^SSE 
™e whole laminatedplate to enhance plastic workability 



board and method for manufacturing the same 

such as press work, and provided with 
tion damping performance In a final using stote after 
heatlrTfoaming process. This foamed res.n lanrnate 

a t a f 0 amingtemporsturebyh e atingand a hardplate2. 



FIG. 1 (a) 
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FIG. 1 (b) 
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Description 

BACKGROUND OF THE INVENTION 

(HELD OF THE INVENTION) 

rc.0011 The present invention relates to a laminated 
C ooSSg a hard plate of mete., Industrial plas- 
tics or the like and a foamed resm. 



Description of the Related Art: 

roooi] Conventionally, various structures have , been 
Sed as a laminate sound insulation board for gfc- 
inTdlmolna performance and sound insulaung per- 
Plate of metal, Industrial plasucs or 

SSI 6 ' For example, in a constraining type viWation 

SSsssassasss 

in mem. and mutually adhering the member** fh s 
ITebyheatingorpress.rlzatlontointegrat^^.Th.s 

S& b then made Ho a present shape by 
,Z h.«taMn used as the constraining plate, butthe use 

Slnv^eabovemanulactunnBprocessafterthenard 
Ic the vibration damping materia*. If the press worn u 

<"^"9 m r^' ^=rsSfcirt«i* 



the resin is adhered after pressing the hard plate into 

xsrff ie— p,ates fu : h r 

Se problem that the large thickness as the who e 
a P Srib P ed shape after constituting the laminated 
SSej in the manufacturing process of an amm* 
to Ulissetin ap^bedposiitonhth^ddlertas- 
sembling process after the hard plate ismade m» apre 

heating of the following baking finish proce ss and the 
S weight of the vibration damping 
,* L» the asolicable position of the resm Is limited to the 

S by the dead weight, the adh^ive force . weak- 
med when the weight of the resin Is reduced. 



gUMMARYOF THE INVENTION 
TO0091 in consideration of the above problems, the 

itlngsound proofing p 8 rfotman<se,wh.ch k ifrae nomi raj 

CSSSo prooesa; and a method for manufacturing 
^oT e Means for solving the problems In the present 
35 ZT^^tr, ornate sound insulation 

* £012] A foamed resin laminate sound insulation 

50 ^^Ta'lotTd'Xiamlnate sound insulation 

is formed by laminating the foamable resin, the norv 
fcaTble rJsin not foamable by heatmg, and the hard 
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55?71 in a foamed resin laminate sound insulation 

^temperature, and therms fused to form the 
IZrlrTaloamed resin lamina* sound insulation 

StS=ttKST«== 

STa foamed resin laminate sound MM 
[uu^j * fiftoenth Invention, m the twentn 

MIA MrtM S2Sm«. tof ™*M 

Mn * MM SJS «M*g »» 



teen* inMta.. the to»«"9 P""* 55 * ff "S,™ M 
ing. 



(0029] 



FiC 1 is a schematic structural view of a foamed 
Sn laminate sound insulation board accordm £ 
Xembodimentofthepresentlnventlon whers-n 

2EZ state, and (b) shows the 

foamable resin Is made to a foamed resin. 

Fin 2 Is a schematic structural view of a teamed 

^hereTetalable resin is made to a foamed res- 

r 9 3 is a schematic structural view for deling 
?manutacturingmethodaccordingtoaflrstembod- 

Xe the foamable resin Is made mto a foamed 
rss!n- 



95 FMSODIMENTS 

mMffl preferred embodiments of the present inven- 

50 board 1 , the Y™aL rasln 4 and the hard plate 
rBSin4,andthenon-foamab^ 

the thermalfus.cn is seuower me(tlng 
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0033] Since thefoamed resin laminate sound I Insula- 
tor, board 1 is heated at a temperature lower than the 
foaming temperature of the toamable ream 3a pre era. 
b Ta temperature lower than the melting point of the 
foamable resin 3a, the laminated plate Is tbrm^ whrte 
the unfoamed stale is held. This teamed res,n laminate 
sound insulation boa* 1 i* heated to the foaming | tem- 
perature to make the foamable resin 3a to a itoamed rea- 
Tn 3b as shown in Rg. 1(b), whereby the thickness can 

SSTTSio above structure, since the whole lami- 
nated plate can be thinned if the foamable ream 3a Is 
held In the unfoamed state, the foamed resin lammate 
a0 und insulation board 1 can be formed into » p«- 
scribed shape by working (plastic forming, 
wTrKbendingworMtcO-A^ 
TamVnate sound insulation board 1 can be worked l Ho a 
prescribed shape while ensuring the d,men Sl ona1 and 
shapeprecislon without restrictions of shape, appltoab e 
S and weight. Further, the thteknees of the foamabte 
Ssa is incUed by foaming, whereby tee ngidfty 
Parting elfectcan beenhanced.so that the ro leof the 
SSng Plate of the constraining type v^fton 
damping structure can be sufficiently played. Conse- 
quently, the vibration damping performance can be en- 

SSS?" Whan the loss factor of the non-foamable resin 
4 is set to 0.06-5, vibration energy can be suffiaemty 
absorbed, and high vibration damping performance can 

be obtained as the constraining type *f™*«W> 
stnjcture. The melting point of the non- oamabl e resin 
4 is preferably set higher than the me bng point of he 
foLable resin 3a, because the lam nate .rtegrated 
state can be held even if heated to the foaming temper- 
H oTthe foamable resin 3a. Further when a ream 
caoable of forming closed cells by heating Is used as 

modulus ol the whole foamed resin can be conl ned to 
rSucOon inverseiy proportional to one power o ^ he 
"earning magnificaOon even when foamed at a h.gh 

SrSnametalpowderisaddedtotheteamabte 
tlnLorthenon-foamable resin 4,thesound .nsulat- 
n g performance can be enhanced because the dens*y 
of the resin 3a, 4 is increased, and when a conduce 

alubricafltlaaddedtothefoamableres.naa.theccntec 
friction with a metal mold in press molding can be re 
duced to prevent the rupture of the resin. The same eT- 

lubricationtothesurfaceofthefoamablereslnaaorap. 
plvinci a coating for lubrication thereto. 
E] When the non-foamable resin 4 is a vibration 
damp ng resin, the vibration damping property car, be 
Sr imparted. The non-foamable resin 4 may be an 
Sv^ayer for Integrating the foamable resm 3a to 
the hard plate 2. 



[00381 The schematic view of afoamedreski laminate 
sound insulation board 1 as a second embodiment of 
the present Invention Is shown in Rg .2. The foamed 
resin laminate sound Insulation board 1 comprises, as 
5 shownlrtFig.ataJ.eflmtfoarr^bleresinSatebefoa^d 
by heating to a foaming temperature, a second foama- 
ble resin 3c differed In foaming temperature from me first 

foamable resin 3a, and a highly rigid hard plate 2, wh«h 
are laminated and integrated m this order. 
10 [0039] m this foamed resin laminate sound msulatlon 
board 1, the first foamable resin 3a and the second 
foamable resin 3c, and the second '°rmable resin 3c 
andthe hardware thermally fused and adhered to 
each other by heating and pressunzing. 
iS The temperature of the therma. fusion is set lower than 
the foaming temperature. The adhering roathodtonot 

„ m) ted by thermal fusion, ^ dWea * e l anm ^, e Q wed 
rted out by applying, for example, an adhesive followed 

20 SKT smSwefoamed resin laminate sound insula- 
tion board 1 is heated and thermally fused at a temper- 
ature lower than the foaming temperature of the first 
foamable resin 3a and the second foamable res.n3c 
Slated plate is formed white the unfoamed state 
* is held. The foamed resin laminate sound ,nsutet.on 
board 1 is then heated to the teaming tempe store to 
make the first foamable resin 3a and the first fomtable 
resin 3b to a first foamed resin 3c and a second foamed 
resin 3d respectively, as shown in Rg. 2(b), whereby 
80 the chickness can be increased. 

toOAl] At mis time, the fuming temperatures of the 

irst toamable resin 3a and the second foamable resir 
ScarsSsomatunefoamlngtemperatureofthesecond 

35 re sin3a.Th e meltingpo.ntofthesecondfoa^Weres« 
Z is set lower than that of the first foamable resin 3a. 
Accordingly, the first and second foamable resins can 

toamable resin 3c is made into ****** 

M a certain heating temperature, and the 

rasin 3a is then made to the foanied ream 3b at a higher 

heating temperature. The heating temperature fc r ad- 
Sthe second foamable resin 3c to the hard P late2 
pXably set to the foaming temperature capable of 
4. teS the second foamable resin 3c. to te e use of a 
thermosetting resin as the second »J 
tor example, even if the second foamable resin 3c is 
oamed by heating, and the first foamable , resin , » and 
L second foamable resin 3c are then heated to the 

so foamiW 

ing of the second foamable resin 3c which la made >nto 
Z teamed resin 3d is never caused. Accordingly, the 
uSb resin 3a and the second foamable res,n 
3?can beTntegraily held integrated as the foamed rosm 
55 Smlnate sound insulation board without being dropped 
out from the hard plate 2. ,„ ominrt 
po42] It is also preferable to differ not the foaming 
temperature but the metting point between the first 
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foamabie resin and the second foamable "*J"«- 
case, the rafting points of the first 
and ho second foamable resin 3c are set so that the 
riling point of the second foamable res.n 3o is higher 
STSTof the first foamable resin 3a. Tne second ' 
£«■ resin 3c Is laminated first on the hard pfcfe 
aTtne first foamable resin 3a b then 
adhered by heating. In the use of a thermosetting resin 
rthe^condfoarnabieraslnscjore^plethesec- 
ondfoarnableresinScisnoversoftenedevenffhoated 

and the softeningflusing of the ""^J™? 
3C which la ma* into the foamed res.n J IJW 
caused even if the first foamable res.n 3a and the s*c 
end foamable resin 3c are then heated to the oam.ng 
temperature. Accordingly, the first foamable resin 3a 

as the foamed resin iaminate sound M board 
without being dropping out from the hard plate 2. 
rno431 Further. The rigidity Imparting effect is en 

resin 3a by foaming, and the conversion efficiency to 
Sm«l energy accompanied by shear deformatton of 
Send foled resin * enhanced » l™*** 
vtecosity of the second foamable res,n 3c and reducing 
meecuivalentelasticmodulustnthefoamedreslnstate. 
Syanexceilentoonstralningtypevibrat.ondamp- 

ST end the second foamable resin 3c are held In the 

U ton board 1 can be made Into a desired shape by 
~ woTbecause the thickness of the whole laminae 
^a* to small. Therefore, the foamed resin laminate 
sound insulation board 1 can be pressed Into ftj pre- 
Sbed abape while ensuring the dimension* land » 

Speight. Further, the rigidity imparting elte* 
ca^e^nhanced by Increasing the thickness of th.fi* 
foamable resin 3a so that the role of the constraimng 
platTo me constraining type vibration damping smjc- * 
££> beeutficiently played. Constantly, thevtora- 

[0045] wner i ine .« V j b ratton energy 

resin 3c after foaming Is set to u- uo * • , er . 49 
can be sufficiently absorbed, and h.gh darn P'"S f ! 
olanoe can be obtained as the coning ^pe v> 
oration damping structure. When a res n 
forming dosed cells by heating is used as the first loam 

ducticn in equivalent elastic modulus can be oorftnoa 
?ol7ductlon inversely proportional to one powen the 
SagnfflCflflon even if foamed at a h.gh megnl- 

mX Whenaresincapableofformlngopencellsby 
hZno is used as the first foamable resin 3a and me 

, U8 can be remarkabiy reduced to P^^^JJ 
constraining type vibration damping structure. In add. 



tiontothis,thefoamlngmagnmcatlonisadjU6tedtoform 
a foamed resin having open cells, whereby sound ab- 
sorbing property can be given, andthe sound absorbing 
performance can be thus enhanced inawwe frequency 

S?i In addition, the sound isolation boar* with the 
optimal sound absorbing performance ac cording to the 
purpose can be obtained by adjusting the ftwnns Mag- 
nification of the first foamable resin and the second 
£1 resin, using the resin wh^h can orn , open 
Usasthefirstfoamablereslnwhichcanbefoamadby 

2?' Whenametalpowerleaddedtothefimtfoarn- 
Eein3 9 orthe^ondfoama«e re6 .n^eeou^ 
insulating performance can be enhanced because the 
donstty of me resin 3a, 4 is Increased, and when a con- 

When a iubrfcant Is added to the foamable re 8 .n 3a. the 
Set motion with a metal mold * 
press molding to prevent me rupture of ft* m m Tne 
aarne effect can be obtained also by sticking a film ex 

in 3a or applying a coating for lubrication thereto. 

ruinate sound Insulation board 1 will be then de- 
scribed m reference to Figs. 3(a)-(d). Material8 
100501 A foamable resin film is formed first. Mortals 
or constituting me foamable resin 3a are mixed. The 
«SSmSob a resin and a foaming agent, and a 
SI? Sr imparting adhes^e strength dmphg 
Shorlubricatingprope^orametalpowderlsadd- 

S thSeto as occasion demands. These materials « 
: Sntly kneaded, and then sheeted Into afoamabie 

£2fo7cor*tituting the non-foamable resin 4 are 

kneaded and then sheeted into a non-foamable resin 

dim which is men wound in a coil shape. 

Theloamableresin film andme non-foamable 

tVandinteU"^ 
neS |v S . in each case, me film A"^^ * ^.T 
colled since It is In an unf earned State with * 
n6S 8. Therefore, the applicable place Is not ^mfed » * 
cause me films can be carried In the co.ied shapes and 
unwound from the coils in a construct eite. 
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(Laminating Process) 

m film are unwoun aUo ^nate the non-loam- 
in this order. 

(Laminate Integrating Process) 

I005S] rs; ^ 

an adhesive followed by PjW**Sii of thefoama- 
[00561 "me tharmalfUB.not^rBtuj of 

U resin 3a and the non* JJ-^** * e heatln g 

integrated at the — ^ ering me non- 
integration may be Pf*™* 2. and then ad- 
f oamable resin film 4 to *■ ^* ' no n-<oamable 
he ring the foamable resm film ^ ° « ^ 
reS in film 4. According to ^J^SKS* " e 

Lmable rasin fUm ^. d '^ nd Cno r^r, 
fardplate^by drawing themfrom two coils. 

(Molding Process) 

sound insolation board 1 1s I rthe' ^ ^ 

as shown in Fig. 3(c)- W^™,! "^^ press with 
wlnsaisintheu.tfoamedatate.ltwewtop 

a small thickness. Accordingly, *• sound l 
board can he pressed 

restnctions d hshape ana w 
nat9 d board. The moldmg P^ s ^ di WOIkoa nbe 

work, and P'^ cfom ! n93U ^ n f ki „ a as the application 
adaoted. When requiring no working as tne a PP 
mafSteWa.tbis process may be omtted. 



(Heating Process) 

rooeoi The foamable resin 3a Is foamed and made In- 

S whereby the bending rigidity 4 
mnll The melting point of the non-Joamable resin * 
Z SLK than the foaming temperatu- 

abte resin 4 and tha hard ptatej • ^ 

ma softening of «■ 

grassed •W-W^jJJ^'II sufficiently per- 
generation. and the fooriin I « _ pre f e rably a 

formed. Further, ^^^^efiratfoJm- 
ss mermosetttngreainJntha^nattonor ^ 

able resin, the f»*2^^ m ™*™ 

able reein and heated to ^teaming „ ^ ed to lh e 
our ed with foaming. -^^S^T-n, the 

Sf -,ng points J--"* 
Ld the second <J^^^-n*li 
4, to each other. By ^J*^.,, *> the foaming 

resin Is ^^jEwm-rtlno «■* aSlhe 
temperature m the use of a™ 

Ir me end ot the heating jtul . 
(00651 Examples of r^STSSw. "V 0 "- 
55 polyoletJn, andthe hKe, ana nolvester tereph- 

; 0O . 2B0; c £^££^0* of nylon 
rS^C^SS PO^t of Polyethylene . 
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10O-14CK5, and the melting point of polypropylene is 
1BO 170'C The foamable resin 3a can be foamed to 
ormthe foam* resin 3b try heating to 120-300^ A 
Znosettlnq resin is also usable when its melting point 

4 the above resins can be used in the same manner. 
[0066] Themen^osettingreslntobeusedcanbede 
ermlned, in both uses as the foamable resm 3a and the 

Z foamable resin 3a or the non-lovable resm 4 and 
he temperature condition to be used, and * not parto- 
STmL. WurMM. thermosejjna poster 
:J or epoxy resin Is preferably used. When the *«- 
Letting | resin is used as the foamed ream 3b, ite mefr- 
Z oil : to Pliably 10Q-260°C. The foamable resin 
3 a can t foamed Into the foamed resin 3b by heahng 

SSSrE above foaming temperature is preferably 
set to 120-300 °C. Since the foamable resin in the 
pfesent invention is apt to deteriorate when heated** 
temperature higher than the melting point by about 
Kttsnecassary to aet the foaming temperature to 
St more than a temperature higher than the metong 
p0 m of the foamable resin by 4o-C atthe high eat. The 
foamable rasin 3a can be learned w«hout detenoration 

SaLble resin and non-foamab.e resin ^e used m the 
laminating process and laminate integrating process. 

foamable resin and the non-foamable resin (In this case 

o thTsurrace of the hard plate or the surface laminated 
She film sheet in a disserved state or In a state da- 
~h»H in a solvent by use of a rod or spray. In this case, 
atSSTSS- and the 
process are simultaneously earned out. When the ap 
Ration is adapted, a d.ying process » preferably per 

S sound insulation board 1 of this embodiment com- 

tta foaming temperature by heating and the hard plate 
rCS nated plate is pressed into a prescribed 

Sa and then heated to make the foamable res.n 3a 
Earned resin 3b. whereby the thickneas can be 
ncreased. Therefore, the laminated plate before foartH 
innrfin be thinned, and pressed into a prescribed shape 
3TJ£SS the dimensional and stiape 
without restrictions of shape, applicable place , and 
Sht as the laminated plate. Further, the rigidity tot 
Snga^ct or vibration damping performance can be 
Zo Chanced by inoreasing the thickness of the foam- 

Kinaulation board 1 comprising * ^JJ* 
3 a, the non-foamable resin 4and the hard plate 2, wnion 



are laminated in this order. Is described, but the presort 
invention is not limited thereby. Namely, a foamed resin 
laminate sound insulation board in which only the form- 
able resin to be learned at the foaming tempore by 
a heating Is laminate* and integrated to the hand plate 
may be adapted. According to this, the laminated plate 
before foamingcan be thinned, and the thickness olthe 
foamable resin 3a is Increased by ^ n ^^_ 
strictions of shape, applicable place and weight where- 
10 oytherigidliy imparting ettectcan be enhanced » rea^ 

be a non-constrainlngtype vibration damping structure 
capable of exhibiting sufficient vibration damping per- 

Sl]° e As shown in Fig. 4(a), the non-foamable resin 
,s J the foamable resin 3a and the hard plate 2 may be 
iaminated and integrated in this order. The foamaWe 
realnsato heatedtothefoamingtemperrture and made 

M the foamed resin 3b. whereby the e.ast,o modulus 
^ bB reduced as the whole foamed res.n 3b_ The 
* foamed resin 3b thus plays the role 

the state interposed between the non-foamable res.n 4 
aTdtehardpl^2,andadoublewallstructurecanbe 

realized to obtain high sound insulating performance 
M When the loss factor of the foamable reajn 3a 
SB I seVto 0.05-5. vibration energy can 

sorted to suppress the resonance as the double waU 
s mTct U reinithenon-foamabler e sin4and^hard 

sound insulating perfoimance oan be obtained aathe 
30 double wall structure. The cel. ■f^^g 
when the foamable resin 3a is madeto the foamed resin 
3b whereby the elastic modulus oan be reduced as the 
llfoamec Lin. Even If thecell dimension cannot 
be enlarged, a reein capable of forming open cafe by 
35 Seating is used as the foamable resin 3a whereby he 
eSmodulus can be remarkably reduced as the 
Se foamed resin because cracking to caused be- 

l^rftrlte a friction or flow residence la 
4. Ed when the Internal gas In Je 

crack generated between me adjacent cells to convert 
mTSng energy of the gas to a thermal energy he 
sound absorbing performance can be gmn. Ace ^ 
to this a foamed resin having open cells is tam«W 

45 ltl.A.to-*^rs 

toninate sound insulation board enhanced m sound ab- 
S property can be provided. Further, the foamed 
tSi wSFjT la arranged between a non- 
*»Ld 5 or foamed resin having dosed ceils and 
30 SSoS-^y afoamed — 
insulation board having both excellent «Mn damp 
,ng property and sound Insulating property can ba pro 

mOM] Whan alubricantis addedtothe non-foamabte 
53 resin 4, the contact friction with a metal mo Id In press 
Sdino w be reduced to prevent the rupture of the 
nobble resin 4. Tne same effect can be obtained 
Z by sticking atilm exclusive for lubrication to the sur 
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, ace of the non-foameble resin 4 or applying a coating 

123, treatment for bating finish. Since he 
^^X^toalgnin^reduce^man. 

SSTlSt* - number o, cel. can be adjusted 
1 h-J m the material of the foamable resin, the 
according to the nwarw Droa r e ss of foaming, 

aturetomakeinoroanw d Therefore, the 

whence thickness can ^'"JJ^JL s h ape 

while ensuring the ^^^STJL. and 
without restrictions o shape, "PP 1 "™ £ ^ 
weight, and the rigidity '^Xn^W basins 
damping performance can * ^^libitthe sound 
the thickness of thefoamable „ added 

a conduct materia,, the 
tty can be iniprwed. amJ foU(th jn . 

E00 nd absorbing P crt °™- bv a ^ creasin g the thick- 
weldabllity can be improved. 



rooeol When, the foaming temperature of the first 

EEL -in and the ^J°^T*e™t 
erablv differed to each other. By doing this, thejh«mo 
Sna resin is used as one foamable resin and heated 

ZSS foamabfe resin, the one foamable resin (after 
foaming) us nevermelted ^ 
roOBIl When, the melting points of the first foamaoie 

Furmec.me oamedr^ha^ng p ^ ^ 

by heating Is used as i modu , us 
30 second foamabte resin, the „ 8ntcon . 
can be remarkably l* 1 ^* 1 ™^ lnad d«ionto 
mis. the foaming ^agnrf.^n .s adpsteo 

« a double wall structure can be reauzeo w 

sound insulating performance. b| esin i8 

1008S] When the loss factor of ^to**^ 
U to oM vibration W « the 
sorb ed. and the 
50 non-foamable resin "^SETlS cell dimension 
cient sound Insulating Pf ^j 5 *™' mad9 ro the 

i8 moreased whan « J^^!^ be re- 
foamed resin, whereby the e^ ^« 

as sion cannot be Increased, a resin cap _ 
open cells by beating Is used as the ' 
whereby the elastic modulus can * ■J^J* * 
Led as the whole foamed resin, and the souna 
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sorbing performance canbe imparted because cracWr.9 
is caused between adjacent celle. ln .„, mBtiaR 
[0086] Further, when anon-foamable resin b used as 
renon-foamablemateriaundametalpowdensadded 

otTnon-foamable resin orformaele reslr i.the sound 
siting perfomiance can be enhanced because the 
SnsltyoftL^inlsincreased.WhenBconduc^ema. 

terlal * used, the weldabllKy can be improved When a 
Leant is added to the non-foamable resin, the >**r 
traduction «rith ametal mold In press molding can be 
reduced* prevents rupture of the ^oamableres- 
same effect can be obtained aW by ajcW a 
fdm exc.usfce for lubrication to the '"JJ* 
foamable resin or applying a coahng for lubrication 

rooST According to the seventh Invention, me foam- 

EslnWe^ed in thickness, when 

Smng temperature and made into the foamedrea^ 

anThigh bending rigidity can be <MM i«IMM 
ro ,eofme OT n S trainlngplateoftheretraln 1 pgtypev,bra. 

tion damping structure can be sufflciently played. 

s setto 0.05-5, vibration energy can be sutflaently *- 

Zined as the retraining type vibration W^"* 
tun When a resin capable of forrmng closed celte ; by 
hea inTis used as the foamable resin, the reductmn In 

£ZL* to one power of the foaming magntficaflon 
even when foamed at a high magnification. 
rooilWhenamatalpowderia added tothefoamable 

fi f S non-foamabte resin, the sound Insulating 
Siomianca can be enhanced because the density ■ d 
ff3 increased, and when a J 
s used the weldabllity can be Improved. When al Vbn- 

Si metal mold in press molding can 
„mwent the rupture of the foamable resin. The same ei 

location to thesurface of the foamable resin orappfy- 
ina a coating for lubrication thereto. 
SS? According to the eighth invention tt,e foama- 
Sfrin can be thermaliy fused as It is heid ,n the ufr 
foamed state to form the laminated plate 
moan Accordingtomenlnthlnvention.menon-foam 

M921 Accordingtothetenthlnvention.slncethenon- 
oTable Sin is not melted even if the foamable res ta 
Sated to the foaming temperature, the laminatejr, 
Lrated state of thefoamable resin made to the named 
S t ^Vroamable resin, and the hard plate can 



heated once even if the laminated plate Is heated to the 
foaming temperature, and a '^f^XZ^ 
performance can be obtained after the endoUhe » heat- 
big treatment. In the laminated plate in which the non- 
5 oamable resin, the foamable resin and the hard plate 
are laminated in this order, sufficient rigid.* can be ob- 
tained as the constraining plate of the constrain ng type 
vLion damping structure. When athermoplas :«nn 

b u9 ed as the non-foamable ^'".*V^Z ard 
10 beenhancedbecauseitcanbeseparatedfromthehard 

plate by heating to a high temperature 
m0941 Ac^rdlngtothetwelfthinvent.on.whena^er- 
mo P liHcreslni S u S edasthefoamable^,n.theoam- 
*.e resin can be sufficiently foamed, when hea ed to 
13 me foaming temperature, since Its softening , I ^ 
gressed simultaneously with decompose and gas 
aeneration. Further, A thermosetting res.n can be used 
S theloamable resin. In a combination of two or more 
foamable resins, when the thermosetting res.n is used 

perature, it is not soft, and the one foamable main (after 
foaminq is thus never metted even rf heated to the 
Sng temperature of the otherfoamab.e resin. 

2B able resin can be foamed by heating * 

omples of thefoamable ream Include polyesters, nylons. 

KntTntd to the restn ^ 
30 rSln to be foamed by heating can be formed. In order 
fmtx the foaming agent, the melting point of the resm 

lure of the foaming agent by 20-30'C. 
009* According to the fifteenth invention, the foam- 

rheating,andmehardplatelsrelrnomedbytheng.dny 

40 ^parting effect, whereby high vibration damping per- 
Knceandsoundi-ulatlngperformancecanbeob- 

!£' According to the eighteenth invention the 
Zable resin can be laminated and integrated In the 
<s Sminatlng process as it Is held In *eunf^ ^ 
■mnm According to the nineteenth invention, me 

Cheating m the heating process, and the MM * 
mcreased to enhance the bending rigidity where* he 

insulating performance can be enhanced as the aouoie 
£ sound insulating structure by increasmg *e th*k 
n e6S with foaming to reduce the spring constant. There- 
M ?omThe hard plate can be reinforced with the foamed 
Sn or the vfbration damping performance or sound 
SSS performance as the laminated plate Is en- 
hanced whereby sound proofing performance can be 
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Suil^Accordlng to the twentieth Invention, the lami- 
ffipJSTmi into a preached shape by = 
work orthe like in the molding process < andthe toama- 
bteresinlsmadetothefoamedresinintheheatmgp^- 
e V Therefore, the laminated plate car .to worked 
a prescribed shape while enuring the dimensional and 
^precte.onwfthoutrestrictionsofshape.appl^awe 

Se, and weight, and the vibrating damp.ng perform- 
ance and sound insulating performance can be en- 
hanced to exhibit sound proofing performance. 
S According to the twenty-first Invent*", since 
U miohanlsm erworkfor the heating prcce* i forfonr, 
ina the foamable resin is dispensed with, the working 
Efficiency can be enhanced to significantly reduce the 
manufacturing cost. 



Claims 

1. A foamed resin laminate sound insulation board 
which is a laminated plate composing at least an 
unf oamed formable resin to befoamed at a foaming 
temperature by heating and a hard plate. 

2 A foamed resin laminate sound Insulation board 
' which is a laminated plate comprising at least an 
unfoamed first foamable resin to be foamed at a 
foaming temperature by heating, an unfoamed sec- 
„nd foamable resin to be foamed at a foaming tem- 
perature by heating, and a hard plate. 



3 The foamed resin laminate sound insulation board 
" according to claim 2 wherein the foaming empera- 
ture of the first foamable resin is differed from that 
of the second foamable resin. 

4. The foamed resin laminate sound Insulauon bo^d 
accordin g to claim 2 wherein the melting point of the 
first formable resin Is differed from that of the sec- 
ond foamable resin. 

5. The foamed resin laminate sound Insulation board 
accordingto claim 1 wherein the laminated plate Is 
formed by laminating a non-foamable mater* not 
foamable by heating, said foamable resm. and the 
hard plate in this order. 

6 The foamed resin laminate sound Insulation board 
' accordingto claim 5 wherein the non-foamable ma- 
terial is a non-foamable resin notfoamable by heat- 
ing. 

7 The foamed resin laminate sound insulation board 
* according to claim 1 wherein the laminated plate « 

formed by laminating said foamable resin, the non- 
foamable resin not foamable by heating, and the 
hard plate In this oider. 



8 The foamed resin laminate sound insulation board 
' according to any one of claims 1-7 wherein said 

foamable resin Is heated at a temperature lower 
than the foaming temperature, and thermally fused 
s to form the laminated plate. 

9 The foamed resin laminate sound insulation board 
according to any one of claims 6-8 wherein said 
non-foamable resin ^h^tedatatemperaturelow. 

10 er than said foaming temperature, and thermally 
fused to form the laminated plate. 

10 The foamed resin laminate sound insulation board 
acceding to any one of claims 6-8 whence melt- 

15 mg point of said non-foamable resin is higher than 
the melting point of said foamable resin. 

11 The foamed resin laminate sound insulation board 
accordingto any one of claims 6-10 wherein said 

so non-foamable resin Is a thermosetting resin crther- 
moplastic resin. 

1 2 The foamed resin laminate sound insulation board 
1 Wording to any one of claims 1-11 wherein sad 

» foamable resin is a thermosetting resin or thermo- 
plastic resin. 

13 The foamed resin laminate sound Insulation board 
IScording to claim 11 or 12 wherein the me, Un9 

ao point of said thermoplastic resin Is 100-260 c 

14 The foamed resin laminate sound insulation board 
according to any one of claims 1-13 wherein said 
foamable resin is formed by mixing a foaming agent 

35 decomposable by heating to the resm. 



40 



15. The foamed resin laminate sound insulation boa* 
according to any one of claims 1-14 wherein said 
foaming temperature is set to 120-300°c. 

16 Afoamed resin laminate sound insulation board In 
which the foamed resin lemmata sound insulation 
board according to claims 1-15 is heated to said 
foaming temperature to make thetoemeble resin to 

45 afoamed resin. 

17 The foamed resin laminate sound insulation board 
Wording to claim 16 wherein said foamable resin 
,s made into the foamed resin by heating after the 

so foamed resin laminate sound insulafcon board is 
worked into a prescribed shape. 

18. A method for manufacturing a foamed resin lami- 
nate sound Insulation board comprising: 

a laminating process for laminating at least an 
unfoamed foamable resin to be foamed at a 
foaming temperature by heating and a hard 
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£££ for integrating .he laminate -*« 

foamabla resin andthe hard plate WWJ 
Slowerthanthefeaminglemperatureofthe ^ 

foamable resin. 

io The method lor manufacturing a foamed resin lanv 
irsound insulation board according to claim 1 * 
camping the laminating process, sa* lammate 
SSngprocBss.andahsetingprocessforhaav f» 

SSate lothe .earning Mf^ «* 
foamable resin to make said foamable resin to a 
foamed resin. 

20 Th^thodlorrr^nufarturlngafoamedr^nlam- « 
^a* sound insulation board according to ci ai m 1 9 
onn^ino said laminating process, ths lammate 

the lamlnateinto a prescribed shape in the Integral ^ 
ed state, and said heating process. 

mate sound insulation board accord** to data 1 * 
or 20 serein said heating process - „ 
simultaneously with a heating treatment tor baking 
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FIG. 1 (a) 




FIG. 1 (b). 
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FIG. 2(a) 
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FIG. 2(b) 
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FIG. 3(a) FIG. 3(b) 




FIG. 3(c) FIG. 3(d) 
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FIG. 4 (a) 
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